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(54) MANUFACTURE OF FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a fuel cell 
excellent in gas sealing reliability by enhancing the 
bonding strength of adhesive to a solid-state high 
molecular electrolytic film. 

SOLUTION: A bonded body bonded by catching an 
electrolytic film by an anode and a cathode is exposed in 
an atmosphere having a temperature of 25°C and a 
humidity of 50% for more than one hour (S100). Then, 
separators are prepared and an adhesive is applied to 
the areas of the separators corresponding to joining 
parts to the electrolytic film (S120). The adhesive is a 
rubber denaturalization adhesive and is characterized by 
an elastic modulus of not more than 10 MPa and a 
hardness (durometer A) of not more than 90. Thereafter, 

the separators are laminated on the electrolytic film and are cured (S130, 140). By the use of 
the process S1 10, the moisture content rate A of the electrolytic film is not more than a value 
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of four and the bonding strength by the adhesive to the electrolytic film becomes high. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1]ln a manufacturing method of a fuel cell which adheres to a frame an electrolyte layer 
which consists of solid polyelectrolyte membrane, and manufactures a fuel cell, A 
manufacturing method of a fuel cell changing water content (molar fraction of H 2 0) of said 

solid polyelectrolyte membrane into four or less state, and pasting up said solid polyelectrolyte 
membrane and said frame using adhesives. 

[Claim 2]A manufacturing method of a fuel cell in which it is a manufacturing method of the fuel 
cell according to claim 1, and said adhesives are what an elastic modulus after hardening 
becomes below 10 [MPa]. 

[Claim 3]A manufacturing method of a fuel cell in which it is a manufacturing method of the fuel 
cell according to claim 1 or 2, and said adhesives are that from which hardness (the durometer 
A) after hardening becomes 90 or less. 

[Claim 4]ln a manufacturing method of a fuel cell which adheres to a frame an electrolyte layer 
which consists of solid polyelectrolyte membrane, and manufactures a fuel cell, A 
manufacturing method of a fuel cell preparing adhesives with which an elastic modulus after 
hardening becomes below 10 [MPa], and pasting up said solid polyelectrolyte membrane and 
said frame using said adhesives. 

[Claim 5]ln a manufacturing method of a fuel cell which adheres to a frame an electrolyte layer 
which consists of solid polyelectrolyte membrane, and manufactures a fuel cell, A 
manufacturing method of a fuel cell preparing adhesives with which hardness (the durometer 
A) after hardening becomes 90 or less, and pasting up said solid polyelectrolyte membrane 
and said frame using said adhesives. 

[Claim 6]A manufacturing method of a fuel cell which is a manufacturing method of a fuel cell 
given in either of the claims 1 thru/or 5, and is a separator with which said frame pinches a gas 
diffusion electrode provided with said solid polyelectrolyte membrane. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the manufacturing method of the fuel cell which 
adheres the electrolyte layer which consists of solid polyelectrolyte membrane to frames, such 
as a separator, and manufactures a fuel cell. 
[0002] 

[Description of the Prior Art]The fuel cell is known as a device which changes into electrical 
energy directly the energy which fuel has. The general gestalt of a fuel cell arranges the 
electrode of a couple across an electrolyte layer, and supplies the oxidizing gas which contains 
oxygen in the electrode (cathode) of another side for the fuel gas which contains hydrogen in 
one electrode (anode). In the fuel cell of such composition, electromotive force is acquired 
according to the electrochemical reaction which occurs on two poles. In such a fuel cell, when 
the fuel gas and oxidizing gas which are supplied to each electrode were mixed, the problem 
to which generation efficiency falls occurred. Therefore, in a fuel cell, it is required to prevent 
mixing with fuel gas and oxidizing gas. 

[0003]A polymer electrolyte fuel cell is a fuel cell provided with solid polyelectrolyte membrane 
as an electrolyte layer. This polymer electrolyte fuel cell makes the single cell the basic unit. 
Usually, the stack structure which laminated this single cell is taken. 

the gas diffusion electrode of two sheets pinching solid polyelectrolyte membrane (hereafter, 
also when it is only called an electrolyte membrane, solid polyelectrolyte membrane is put), 
and forming sandwich structure in a single cell, - this sandwich structure - gas — the 
separator [ **** / un-] is pinching further. The electrolyte membrane has also played the role 
which separates the fuel gas supplied and oxidizing gas. 
It prevents gas mixing a separator between the adjoining single cells. 

Therefore, in the polymer electrolyte fuel cell, the gas-seal nature of the electrode was secured 

http://ww4jpdl.inpi^ 10/16/2009 



I 



JP,11-154522,A [DETAILED DESCRIPTION] Page 2 of 11 

by joining between an electrolyte membrane and separators with adhesives by the periphery of 

each single cell for the purpose of preventing mixing with fuel gas and oxidizing gas. 

[0004] 

[Problem(s) to be Solved by the lnvention]However, in said Prior art, even if the adhesives 
considered to be good in consideration of the construction material of adherend, etc. are 
chosen and it manufactures a fuel cell, it may become what has the low adhesive strength 
(bonding strength) of the adhesion part. When adhesive strength was low, since the gas-seal 
nature of the electrode might be spoiled, the problem that a fuel cell lacking in the reliability of 
the gas ceiling of an electrode was manufactured occurred. 

[0005]This invention was made in view of such a problem, raises the bonding strength of the 
adhesives to solid polyelectrolyte membrane, and an object of this invention is to manufacture 
the fuel cell excellent in the reliability of a gas ceiling. 
[0006] 

[The means for solving a technical problem, and its operation and effect] In the manufacturing 
method of the fuel cell which the manufacturing method of the 1st fuel cell of this invention 
adheres to a frame the electrolyte layer which consists of solid polyelectrolyte membrane, and 
manufactures a fuel cell, Change the water content (molar fraction of H 2 0) of said solid 

polyelectrolyte membrane into four or less state, and let it be a gist to paste up said solid 
polyelectrolyte membrane and said frame using adhesives. 

[0007]According to the manufacturing method of the fuel cell of the above-mentioned 
composition, after solid polyelectrolyte membrane changes water content (molar fraction of 
H 2 0) into four or less state, it is pasted up on a frame with adhesives. Although it is known as 

for solid polyelectrolyte membrane that water content will change with the humidity in the 
atmosphere, depending on relative humidity, the water content may increase rapidly. If the 
water content of solid polyelectrolyte membrane becomes large at the time of manufacture of a 
fuel cell, the functional group of solid polyelectrolyte membrane will be adsorbed in a lot of 
water molecules, for this reason it will become what has the low bonding strength by the 
adhesives to solid polyelectrolyte membrane. On the other hand, according to the 
manufacturing method of the fuel cell of the above-mentioned composition, since he is trying 
for water content (molar fraction of H 2 0) to be in four or less state, solid polyelectrolyte 

membrane is not adsorbed in a lot of water molecules to the functional group. For this reason, 
the bonding strength by the adhesives to solid polyelectrolyte membrane will become high. 
[0008]Therefore, according to the manufacturing method of the 1st fuel cell of this invention, at 
the time of manufacture, also when humidity in the atmosphere is high, since it will become 
high enough, the bonding strength by adhesives can manufacture a fuel cell excellent in the 
reliability of solid polyelectrolyte membrane, a frame, and a gas ceiling of a between. 
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[0009]ln a manufacturing method of a fuel cell which a manufacturing method of the 2nd fuel 
cell of this invention adheres to a frame an electrolyte layer which consists of solid 
polyelectrolyte membrane, and manufactures a fuel cell, An elastic modulus after hardening 
prepares adhesives which become below 10 [MPa], and makes it a gist to paste up said solid 
polyelectrolyte membrane and said frame using said adhesives. 

[00 10] According to the manufacturing method of the 2nd fuel cell of the above-mentioned 
composition, since solid polyelectrolyte membrane and a frame paste up with adhesives with 
which an elastic modulus after hardening becomes below 10 [MPa], a fuel cell which an 
adhesives layer between solid polyelectrolyte membrane and a frame tends to expand and 
contract can be manufactured. Also when solid polyelectrolyte membrane expands and 
contracts such a fuel cell with change of humidity in the atmosphere after hardening of 
adhesives, it becomes possible [ an adhesives layer ] to follow at the elasticity, and solid 
polyelectrolyte membrane hardens, and it does not explode, or an adhesives layer is not 
destroyed. 

[0011]Therefore, according to the manufacturing method of the 2nd fuel cell of this invention, a 
fuel cell which was excellent in the reliability of a gas ceiling between a nature film of a solid 
polymer electrode and a frame under an operating environment that humidity is large can be 
manufactured. 

[0012]ln a manufacturing method of a fuel cell which a manufacturing method of the 3rd fuel 
cell of this this invention adheres to a frame an electrolyte layer which consists of solid 
polyelectrolyte membrane, and manufactures a fuel cell, Hardness (durometer A) after 
hardening prepares adhesives which become 90 or less, and makes it a gist to paste up said 
solid polyelectrolyte membrane and said frame using said adhesives. 
[00 13] According to the manufacturing method of a fuel cell of this composition, since solid 
polyelectrolyte membrane and a frame paste up with adhesives with which hardness 
(durometer A) after hardening becomes 90 or less, a fuel cell in a state where an adhesives 
layer between solid polyelectrolyte membrane and a frame is comparatively soft can be 
manufactured. Also when solid polyelectrolyte membrane expands and contracts such a fuel 
cell with change of humidity in the atmosphere, it becomes possible [ an adhesives layer ] to 
follow at the elasticity, and solid polyelectrolyte membrane hardens, and it does not explode, or 
an adhesives layer is not destroyed. 

[0014]Therefore, according to the manufacturing method of the 3rd fuel cell of this invention, a 
fuel cell which was excellent in the reliability of a gas ceiling between a nature film of a solid 
polymer electrode and a frame under an operating environment that humidity is large as well 
as a manufacturing method of the 2nd fuel cell can be manufactured. 
[0015]ln a manufacturing method of the 1st fuel cell of the above, as for said adhesives, an 
elastic modulus after hardening shall become below 10 [MPa]. In a manufacturing method of 
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the 1st fuel cell of the above, as for saidadhesives, 90 or less shall be the hardness 
(durometer A) after hardening. 

[0016]Also when humidity in the atmosphere at the time of manufacture is high according to 
the manufacturing method of a fuel cell of these composition, A fuel cell which was excellent in 
the reliability of solid polyelectrolyte membrane, a frame, and a gas ceiling of a between, and 
was moreover excellent in the reliability of the gas ceiling under an operating environment that 
subsequent humidity is large can be manufactured. 

[0017]ln a manufacturing method of each fuel cell mentioned above, it is good also as said 
frame being a separator which pinches a gas diffusion electrode provided with said solid 
polyelectrolyte membrane. 

[0018]ln a fuel cell manufactured by a manufacturing method of a fuel cell of this composition, 
fuel gas and oxidizing gas which are supplied to a gas diffusion electrode provided in both 
sides of solid polyelectrolyte membrane are divided by solid polyelectrolyte membrane. If fuel 
gas and oxidizing gas are in an electrolyte membrane and an opposite hand, the seal of them 
is carried out with a separator, respectively. And in this fuel cell, the reliability of a gas ceiling 
between solid polyelectrolyte membrane and a separator is high. Therefore, a gas ceiling of a 
gas diffusion electrode can be made into a positive thing, without preparing members, such as 
an O ring, separately. 
[0019] 

[Embodiment of the lnvention]ln order to clarify further composition and an operation of this 
invention explained above, an embodiment of the invention is described based on an example 
below. The fuel cell 10 which adopts the manufacturing method of the fuel cell which is one 
suitable example of this invention, and is manufactured makes the single cell 20 the basic unit, 
and has the stack structure which laminated the single cell 20. Drawing 1 is an explanatory 
view which expresses the section of this single cell 20 typically. The single cell 20 which is a 
basic unit of the fuel cell 10 comprises the solid polyelectrolyte membrane (it is only hereafter 
called an electrolyte membrane) 21, the anode 22 and the cathode 23, and the separators 24 
and 25. 

[0020]The anode 22 and the cathode 23 are gas diffusion electrodes which constitute 
sandwich structure on both sides of the electrolyte membrane 21 from both sides. The 
separators 24 and 25 form the channel of fuel gas and oxidizing gas between the anode 22 
and the cathode 23, sandwiching this sandwich structure from both sides further. Between the 
anode 22 and the separator 24, the fuel gas flow route 24P is formed, and the oxidizing gas 
passage 25P is formed between the cathode 23 and the separator 25. 
[0021] Although the separators 24 and 25 form the channel only in one side in drawing 1 , 
respectively, the rib is actually formed in the both sides, one side forms the fuel gas flow route 
24P between the anodes 22, and other sides form the oxidizing gas passage 25P between the 
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cathodes 23 with which the adjoining single cell is provided. Thus, the separators 24 and 25 
have played the role which separates the flow of fuel gas and oxidizing gas between the 
adjoining single cells while forming a gas passageway between gas diffusion electrodes. The 
rib is formed only in one side to which the separator of two sheets located in the both ends of 
stack structure touches a gas diffusion electrode, when laminating the single cell 20 and 
forming stack structure from the first. 

[0022]Here, the electrolyte membrane 21 is an ion-exchange membrane of the proton 
conductivity formed with solid polymer material, for example, fluororesin, and shows good 
electrical conductivity according to a damp or wet condition. In this example, the Nafion film 
(made by Du Pont) was used. The alloy which consists of platinum as a catalyst or platinum, 
and other metal is applied to the surface of the electrolyte membrane 21 . Produce the carbon 
powder which supported the alloy which consists of platinum or platinum, and other metal as a 
method of applying a catalyst, a suitable organic solvent is made to distribute the carbon 
powder which supported this catalyst, a proper quantity of electrolytic solutions are added and 
pasted, and the method of screen-stenciling on the electrolyte membrane 21 is taken. 
[0023]The carbon powder which supported the platinum catalyst is produced by the following 
methods. First, mixing chloroplatinic acid solution and sodium subsulfite, obtaining the solution 
of a sulfurous acid platinum complex, and stirring this solution, hydrogen peroxide solution is 
dropped and the platinum particles of colloid are deposited in solution. Next, adding carbon 
black [for example, Vulcan XC-72 (trademark of U.S. CABOT) and DENKA black (trademark of 
DENKI KAGAKU KOGYO K.K.)] used as a carrier in this solution, it stirs and the platinum 
particles of colloid are made to adhere on the surface of carbon black. 
[0024]And after separating the carbon black to which platinum particles adhered by suction 
filtration or pressure filtration out of solution and washing repeatedly by deionized water, it is 
made to dry thoroughly at a room temperature. Next, a grinder grinds the carbon black 
condensed at the process of this desiccation, in hydrogen reduction atmosphere, heat at 250 
** - 350 ** for about 2 hours, and platinum on carbon black is returned, and remaining chlorine 
is removed thoroughly and the carbon powder which supported the platinum catalyst is 
completed. 

[0025]The carrying density (ratio of the weight of platinum on the carbon to the weight of 
carbon) of platinum to carbon black can be adjusted by changing the ratio of the quantity of 
chloroplatinic acid, and the quantity of carbon black, and can acquire the platinum catalyst of 
arbitrary carrying densities. As long as the manufacturing method of a platinum catalyst is a 
method by which not only the above-mentioned method but sufficient catalytic activity is 
acquired, it may be manufactured by other methods. 

[0026]Although the above explanation described the case where platinum was used as a 
catalyst, In addition, the alloy catalyst which consists of an alloy with one kind or two kinds or 
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more of ingredients in platinum whose number is the 1st, the ruthenium whose number is the 
2nd and nickel, cobalt, indium, iron, chromium, manganese, etc. can also be used. 
[0027]Both the anode 22 and the cathode 23 are formed by the carbon crossing woven with 
the thread which consists of carbon fiber. In this example, although the anode 22 and the 
cathode 23 were formed by carbon crossing, the composition formed by the carbon paper or 
carbon felt which consists of carbon fiber is also preferred. 

[0028]The above-mentioned electrolyte membrane 21, the anode 22, and the cathode 23 are 
unified by thermo compression bonding. That is, the electrolyte membrane 21 which applied 
the catalyst of platinum etc. is pinched with the anode 22 and the cathode 23, and these are 
stuck by pressure, heating at 120-130 **. As a method of unifying the electrolyte membrane 
21, the anode 22, and the cathode 23, the method [ it is based on thermo compression 
bonding, and also ] by adhesion may be used. When pinching the electrolyte membrane 21 
with the anode 22 and the cathode 23, between each electrode and the electrolyte membranes 
21 A proton conductivity solid polymer solution. If it joins using (for example, Aldrich Chemical 
and Nafion Solution), it will work as adhesives in the process which a proton conductivity solid 
polymer solution solidifies, and each electrode and the electrolyte membrane 21 will adhere. 
[0029]The separators 24 and 25 are formed by the gas unpenetrated conductive member, for 
example, the substantia-compacta carbon which compressed carbon and it presupposed gas 
un-penetrating. The separators 24 and 25 form in the both sides two or more ribs arranged in 
parallel, and as mentioned already, the fuel gas flow route 24P is formed on the surface of the 
anode 22, and they form the oxidizing gas passage 25P on the surface of the cathode 23 of 
the adjoining single cell. Here, the rib formed in the surface of each separator is good also as 
making a predetermined angle - it is not necessary to form both sides in parallel, and they 
intersect perpendicularly for every field. It does not need to be a parallel groove, and if supply 
of fuel gas or oxidizing gas is possible for the shape of a rib to a gas diffusion electrode, it is 
good. 

[0030]Next, the terminal area of the separators 24 and 25 and the electrolyte membrane 21 is 
explained. Drawing 2 is a sectional view of the end of the single cell 20, and shows the 
composition of a terminal area. The connection between the electrolyte membrane 21 and the 
separators 24 and 25 is made using adhesives. That is, in the separators 24 and 25, after 
applying adhesives to the field corresponding to a terminal area with the electrolyte membrane 
21, by assembling the single cell 20, as shown in drawing 2 , the portion protruded from the gas 
diffusion electrode in the electrolyte membrane is covered, the adhesives layer 29 is formed, 
and a terminal area completes. 

[0031]The single cell 20 of the above-mentioned composition by passing the oxidizing gas 
which contains oxygen in the fuel gas flow route 24P between the anode 22 and the separator 
24 for the fuel gas containing hydrogen, respectively to the oxidizing gas passage 25P 
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between the cathode 23 and the separator 25, With the anode 22 and the cathode 23, 
electrochemical reaction shown in a following formula is performed, and chemical energy is 
directly changed into electrical energy. 
[0032] 

cathode reaction (oxygen pole): - 2H + +2e " +(1/2) 0 2 ->H 2 0 anode reaction (fuel electrode): ~ 

H 2 ->2H + +2e " [0033]ln the above, the composition of the single cell 20 which is the basic 

structure of the fuel cell 10 was explained. When actually assembling as the fuel cell 10, Stack 
structure is constituted by carrying out the masonry layer of two or more the separator 24, the 
anode 22, electrolyte membranes 21 , cathodes 23, and separators 25 in this order (this 
example 100 sets), and arranging the collecting electrode plate (not shown) formed in those 
both ends by substantia-compacta carbon, a copper plate, etc. 

[0034]Although the situation of the assembly of the single cell 20 was already explained 
almost, based on drawing 3 , it explains further. First, the pressure of 8000-12000 [KPa] is 
joined by the hot pressing acted and joined at the temperature of 120-130 [**] by the state 
where it was considered as sandwich structure on both sides of the electrolyte membrane 21 
with the anode 22 and the cathode 23 (Step S100). 

[0035]Subsequently, processing which exposes the electrolyte membrane 21 to which the 
above-mentioned anode 22 and the cathode 23 were joined for 1 hour or more under the 
atmosphere of the temperature of 25 [**] and the humidity (relative humidity: put relative 
humidity hereafter when only calling it humidity) of 50 [%] is performed (Step S1 10). Here, 
although humidity of the above-mentioned atmosphere was set to 50 [%], it is not necessary to 
be necessarily 50 [%], and it is changed to this and is good also as a predetermined value 
lower than 50 [%], 

[0036]Then, the separators 24 and 25 are prepared and a connection agent is applied to the 
field corresponding to a terminal area with the electrolyte membrane 21 in the separators 24 
and 25 (Step S120). The adhesives used here are the rubber denaturation adhesives which 
mixed an epoxy resin and denaturation silicon, and below 10 [MPa], the elastic modulus after 
hardening is below 5 [MPa] preferably, and has the characteristic that the hardness (durometer 
A) after hardening is 80 or less preferably 90 or less. 2 [%] addition of the resin beads of the 
diameter 50 for managing the thickness of adhesives [mum] is carried out at these adhesives. 
[0037]Then, the single cell 20 is assembled by laminating the separators 24 and 25 to the 
electrolyte membrane 21 to which the anode 22 and the cathode 23 were joined (Step S130). 
As a result, as shown in drawing 2 , the portion protruded from the anode 22 and the cathode 
23 in the electrolyte membrane 21 will be covered, and the adhesives layer 29 will be formed, 
but after that, that assembled single cell 20 is allowed to stand for three days at a room 
temperature, and the adhesives layer 29 is stiffened (Step S140). In this way, the single cell 20 
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is completed. 

[0038]Since the bonding strength examination was done in order to evaluate the bonding 
strength between the electrolyte membrane 21 and the separators 24 and 25 in the above- 
mentioned single cell 20, the bonding strength examination is explained below. Here, it 
preceded doing a bonding strength examination and the following was prepared as a 
specimen. 

[0039]First, as an electrolyte membrane, Du Pont115 [ Nafion] (EW1100 [g/mol]) is prepared 
and the electrolyte membrane of the Nafionl 15 is exposed for 1 hour or more under the 
atmosphere which kept temperature at 25 [**] and kept humidity at about 0 [%]. then, the 
humidity of the atmosphere - from 0 up to 100 [%] - 10[- it changes into every %] in order, 
and performs exposing an electrolyte membrane on the same conditions under the 
atmosphere of each humidity, respectively. In this way, several electrolyte membranes from 
which the water content lambda differs are prepared as a specimen. 

[0040]The relation of the relative humidity H of atmosphere and the water content lambda of an 
electrolyte membrane which were prepared and which were exposed to the electrolyte 
membrane for every electrolyte membrane was investigated. The result was shown in drawing 
4. In proportion to increase of the relative humidity H, the water content lambda becomes large 
gradually so that clearly from drawing 4 , but especially the relative humidity H goes abruptly up 
from the neighborhood which passed over 60 [%]. The molar fraction of H 2 0 expresses the 

value of the water content lambda shown in drawing 4 . 

[0041]Then, a bonding strength examination is done using each electrolyte membrane from 
which the water content lambda differs. The method of this bonding strength examination is as 
follows. Prepare the carbon plate which is the same raw material as the separators 24 and 25, 
and to the carbon plate. The same adhesives are applied with having used it for adhesion with 
the electrolyte membrane 21 and the separators 24 and 25 in the above-mentioned example (it 
was presupposed using the resin beads of 50 [mum] that adhesives layer thickness is also the 
same as that of an example), and the above-mentioned electrolyte membrane is joined to the 
adhesives surface. Then, an adhesive part is stiffened by allowing the zygote of the carbon 
plate and electrolyte membrane to stand for three days at a room temperature like the above- 
mentioned example. In this way, a peel adhesion examination is done what is called 180 
degrees to the obtained zygote. 

[0042] Drawing 5 is an explanatory view showing the method of a peel adhesion examination 
180 degrees. This examination sags the electrolyte membrane E to an opposite direction 180 
degrees, is done by applying the stress of hauling to an arrow X direction with the testing 
machine which is not illustrated, and measures stress (peel strength) in case the adhesives 
layer B is destroyed and the electrolyte membrane E exfoliates from carbon plate C so that it 
may illustrate. 
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[0043]This 180-degree peel adhesion examination was done for each [ the water content 
lambda is different from ] electrolyte membrane of every, and the relation between the water 
content lambda of an electrolyte membrane and peel strength was investigated. The result is 
shown in drawing 6 . If peel strength will become large rapidly if the water content lambda of an 
electrolyte membrane becomes almost smaller than the value 6 and the water content lambda 
becomes four or less value so that clearly from drawing 6 , more than 0.6 [kg/cm] will be the 
peel strength. Although a gas leak occurs and peel strength becomes what lacked in reliability 
by 0.3-below 0.4 [kg/cm], if it becomes the peel strength more than 0.6 [kg/cm], it will not 
generate but a gas leak will become what has high reliability. 

[0044]That is, if the water content lambda of an electrolyte membrane is four or less (weight 
ratio below 8 [%]) value, it turns out that the bonding strength to the carbon material of an 
electrolyte membrane will become sufficient. When this water content lambda tests a size 
called four or less value by comparison to drawing 4 , it turns out that it is realizable under the 
atmosphere of the relative humidity H below 50 [%]. 

[0045]On the other hand, since the electrolyte membrane 21 is exposed under the atmosphere 
of humidity lower than 50 [%] or 50 [%] in the above-mentioned example, if it checks to the 
above-mentioned test result, The water content lambda of the electrolyte membrane 21 
becomes four or less value, and the bonding strength between the electrolyte membrane 21 
and the separators 24 and 25 in the fuel cell 10 will become sufficient. 

[0046]As a result, the fuel cell 10 manufactured by the manufacturing method of the fuel cell of 
this example becomes the thing excellent in the reliability of the gas ceiling between the 
electrolyte membrane 21 and the separators 24 and 25. In particular, in this example, also in 
the case of the high humidity in which the humidity of the atmosphere at the time of 
manufacture exceeds 50 [%], it is rare to be influenced by the humidity in the atmosphere, and 
the fuel cell 10 excellent in the reliability of the gas ceiling between the electrolyte membrane 
21 and the separators 24 and 25 can be manufactured. 

[0047]ln the above-mentioned example, as adhesives on which the electrolyte membrane 21 
and the separators 24 and 25 are pasted up, The elastic modulus after hardening is below 5 
[MPa] preferably below 10 [MPa], and 90 or less, although the hardness (durometer A) after 
hardening used adhesives with the characteristic which is 80 or less preferably, The elastic 
modulus and hardness (an elastic modulus and hardness show the elastic modulus and 
hardness after hardening hereafter) of these adhesives are explained below about what kind of 
influence is brought to bonding strength. 

[0048]First, several adhesives with which elastic moduli differ are prepared by adjusting the 
compounding ratio of the epoxy resin and denaturation silicon which constitute adhesives. An 
elastic modulus will become small if the compounding ratio (denaturation silicon / epoxy resin) 
is enlarged. And the 180-degree peel adhesion examination mentioned above is done to the 
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zygote of the electrolyte membrane E and carbon plate C which were pasted up with each 
adhesives. In this way, the graph of drawing 7 showed the relation of the peel strength and the 
elastic modulus which were measured. 

[0049]lf peel strength will become large rapidly if the elastic modulus of adhesives becomes 
smaller than 20 [MPa] and an elastic modulus becomes below 10 [MPa] so that clearly from 
drawing 7 , peel strength will become larger than 0.5 [kg/cm]. If an elastic modulus becomes 
below 5 [MPa], peel strength will serve as a value near the maximum, such as 0.7-0.8 [kg/cm]. 
As mentioned above, a value called more than 0.5 [kg/cm] in this peel strength is a value 
which does not generate a gas leak but improves the reliability of a gas ceiling. 
[0050]On the other hand, it turns out that the bonding strength between the electrolyte 
membrane 21 and the separators 24 and 25 in the fuel cell 10 has an enough elastic modulus 
after hardening since the adhesives used in the above-mentioned example have the 
characteristic which is below 5 [MPa] preferably below 10 [MPa]. 

[0051]Since it examined also about the hardness of adhesives, it explains below. First, several 
adhesives with which hardness differs are prepared by adjusting the compounding ratio of the 
epoxy resin and denaturation silicon which constitute adhesives. Hardness will become small if 
the compounding ratio (denaturation silicon / epoxy resin) is enlarged. And the 180-degree 
peel adhesion examination mentioned above is done to the zygote of the electrolyte 
membrane E and carbon plate C which were pasted up with each adhesives. In this way, the 
graph of drawing 8 showed the relation of the peel strength and hardness which were 
measured. 

[0052] If the hardness (durometer A) of adhesives becomes 90 or less so that clearly from 
drawing 8 , peel strength will become large rapidly and will serve as a value more than 0.5 
[kg/cm]. If the hardness (durometer A) of adhesives becomes 80 or less, peel strength will 
serve as a value near the maximum, such as 0.7-0.8 [kg/cm]. As mentioned above, a value 
called more than 0.5 [kg/cm] in this peel strength is a value which does not generate a gas 
leak but improves the reliability of a gas ceiling. 

[0053]On the other hand, since the adhesives used in the above-mentioned example have the 
characteristic that the hardness (durometer A) after hardening is 80 or less preferably 90 or 
less, it turns out that the bonding strength between the electrolyte membrane 21 and the 
separators 24 and 25 in the fuel cell 10 is enough. 

[0054]That is, since the fuel cell 10 by this example fills the both sides of the conditions about 
the elastic modulus of adhesives and the conditions about hardness which were mentioned 
above, the bonding strength between the electrolyte membrane 21 and the separators 24 and 
25 will become sufficient. The reason is as follows although it was made sure by the 
examination that this mentioned above. I hear that it is in the state of being and contracting 
easy to expand after an adhesives layer's hardening to fulfill the conditions of the above- 
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mentioned elastic modulus or the conditions of hardness, and there is. For this reason, also 
when the stress of hauling is applied and solid polyelectrolyte membrane is lengthened, it is 
because it becomes possible [ an adhesives layer ] to follow at that extension, and solid 
polyelectrolyte membrane hardens, and it does not explode or an adhesives layer is not 
destroyed. 

[0055]Therefore, according to this example, since the peel strength between the electrolyte 
membrane 21 and the separators 24 and 25 is high, the fuel cell which was excellent in the 
reliability of a gas ceiling under the operating environment that humidity is large can be 
manufactured. In the bottom of the time of manufacture since the fuel cell 10 excellent in the 
reliability of a gas ceiling can be especially manufactured in this example at the time of 
manufacture also when humid as mentioned above, and a subsequent operating environment, 
It can be said that the fuel cell 10 excellent in the reliability of a gas ceiling can be 
manufactured. 

[0056]Although it had composition which fills the both sides of the conditions about the elastic 
modulus of adhesives, and the conditions about hardness with said example, the bonding 
strength between the electrolyte membrane 21 and the separators 24 and 25 is enough also 
as composition which fills either, and the reliability of a gas ceiling is high. It is also possible to 
have composition in which elastic-modulus **** of the above-mentioned adhesives 
manufactures a fuel cell only paying attention to hardness except for the process of adjusting 
the water content lambda of the electrolyte membrane at the time of manufacture. 
[0057]Although the rubber denaturation adhesives which mixed an epoxy resin and 
denaturation silicon as adhesives on which the electrolyte membrane 21 and the separators 24 
and 25 are pasted up were used in said example, An elastic modulus shall have the 
characteristic that hardness (durometer A) is 80 or less preferably 90 or less, below in 10 
[MPa] like [ it is good also as composition using the adhesives of other kinds to change to this, 
and ] the example which also mentioned the adhesives in this case above. 
[0058]Although the example of this invention was described above, This invention is not limited 
to such an example at all, and the adhesives on which an electrolyte membrane and a frame 
are pasted up, for example, Things which can be carried out with the aspect which becomes 
various within limits which do not deviate from the gist of this invention, such as composition 
which shall not contain the resin beads for changing to the composition of the above- 
mentioned example and managing the thickness of adhesives, are natural. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 
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[0 0 4 6] r ro|616ffi|(K)KR<s|.«?&<o»ig* 
Ktiiti><DkteZ>o ;L^HWJTi4, Si§0#o^: 20 

* 2 4, 2 5 t^Offl^^f^v— ]) V^CQjf Stt 
K«nfcJIS»*» 1 0 SrKigi- 5 d £ 
[0 0 4 7] Sfc, ±faSJ£^JX:'li, tt$?fCJBl2 1 £i? 

^24, 2 5iSr«f»-J-5SE«ai:LT, WtUfc 
©5Wt*tf 1 0 [MP a] EkT, £?SL<f4 5 [MP 
a] JETF-e&«9. ^^o N (faP^^ 
A) ^ 90 «T> »SL<li8 0ElTt*5*fttSrt>o 

[0 0 4 8] £1\ MSJ^Mt^x^^ygfS^f 
[0 0 4 9] mTfrbfflbfrteXl^ ft#»JO#tt* 

^2 0 [MP a] «t9/h$<*5t^ 9JKtt&tt&iK(c: 
*#<*0, #tt* * 1 0 [MP a] £JtT£fr6i, *J 
MI3fifl[li0. 5 [kg/cm] ±9:*:#<&5o £ <b 
ic, flM£*ft*5 [mp a] UTkteZk, fJS£3$Sl4 

0. 7-0. 8 [kg/cm] i^ofcSlfclCiavMjtt 
45o m»LfcJt5^ Z<Dim&&i>*Q. 5 [kg/ 
cm] gJLkt^ofcffitt, #*y-^li^£i±1\ 50 



fflfl 1-15 4 5 2 2 
1.0 

[0 0 5 0] rftfcjPtLT* ±KHffi«T?ffl 1^*1485 
«Mfc»G>!W±S|W 1 0 [MP a] »£L 

<(45 [MP a] JKT'CfcSWttSrtofcW-efeSr t 
2 4, 2 5 i:©M<08»ajll 
[0 0 5 1 ] gg^JwBE^^ov^TtttRSrff*: 

* i/$m k ^tt > y a > t ^rtta 

i 5 Lfc«#»R E <t ^-/f yffic £ 

Lt, »aLfcl 8 0ft«««#»*KifcS:fT*5. r 

[0 0 5 2] H8*>&ijje>a>ft.fc5l^ S#^J^^^ 

»fc*t<ft9, 0. 5 [kg/cm] 6l±Ottt* 

5o «»»]<©«$ (t^p^^a) ^8 0H 

T*fcS£, *W»«ttO. 7-0. 8 [kg/cm] 

5 [kg/cm] JK±tv^ofc«i, #x 

[0053] r*uca*L-c, ±IEllte#lT?fflv^ft5® 

L< (4 8 oaT"efc5Wtt*fcot<o-efcsr 
4, 2 5t^Sif5l$lt 
[0 0 5 4] HP^ N r.<Z)HJfifif!HcJ:5«Sfi-«ftl 014, 

ti&ftkwxjjzmtii-zkfrb, mmwm2ik±y< 

5o rcori:(4, Htr3*Lfc±5^K*fcJ;9*^«>bix 
T*fc5o Z (Ditto* 9lo»9<oi£;*is*nx.e>ixTBI*i* 

[0 0 5 5] Lfc^oT, ^^HJS^J^«tni4\ m^K 

82itt^i/^ 2 4, 2 5 k <Dm<nM1tfo&ifift^ 
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[0 0 5 6] 4*3, jWffilli£0jT*te N S##J<D?M4*K 
Kl2 1it/^-^2 4, 2 5 t©ra<0»»3tiStt+ 

if«i £ Mig-r 5 «/£ <t -r 6 r t h ^ m x* h z> 0 

[0 0 5 7] HufEHJEWlT'tt, Sfl¥fCUg2 1 £1? 

mtmmc* o [mp 3 ] wti^ a* (x 

[0058] &±&%w<nmmmz~o\<^xmw ut*s, 



(7) 1 - 1 5 4 5 2 2 

12 

in i ] ^mmmrMte-mmixhzmnmm 1 o * 
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20 



[B2] #-ir/U2 0 T^^'>-/H:iat§gt95^i 
[El 4] tt*PKIKlcS6Lfc3St||«^*B3EtfiaHi:«#P 

[ins] 1 8 okmM&m&£nm<vxm*^i-i&wm 

XfoZ> Q 

[08] ftf i«HJWt©BflSSr*t^77 

[«F#<DSWij 

1 o 

2 0 
2 1 

2 2-77- K 

2 3- ^y— K 

2 4, 2 5 fe^U— ^ 
2 4 P-j»»^«K 

2 5 p-»fbitf^jfl» 

2 9-S5»»JJi 



25P 



[mi] 



23 21 



20 




1UP 



20 





25 




(8) 



ftmW-l 1-15 4 5 



[0 3 1 



[04] 



[05] 



«*mK2 1 



S100 
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Wit 
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[06] 
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[08] 
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( k g/c m) 



50 60 



[07] 
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100 




50 100 



t 
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